Objective: To evaluate the patterns of pretreatment diagnostic assessment in uterine cervical cancer patients treated with definitive radiotherapy in Japan. Methods: The Japanese Patterns of Care Study working group conducted a second extramural audit survey of 68 institutions and collected specific information on 631 patients with cervical cancer. All patients were treated with radiotherapy in 1999 -2001. Of these, 324 patients treated without surgery were the subjects of this study. Results: International Federation of Gynecology and Obstetrics-prescribed diagnostic procedures were performed at moderate rates in our study cohort. The performance rates of chest X-ray, intravenous urography, cystoscopy, and proctoscopy were 74, 54, 53, and 33%, respectively. Cross sectional imaging studies were frequently performed. Pelvic CT, abdominal CT, and pelvic MRI were performed in 88, 80, and 76%, respectively. Lymphangiography (1%) and surgical evaluation (1%) were rarely done. Only one patient underwent PET scans in this survey period. Conclusions: This study demonstrated the patterns of pretreatment diagnostic assessment in cervical cancer patients treated with definitive radiotherapy in Japan.
INTRODUCTION
The pretreatment assessment of cancer extension is extremely important for prognosis estimation and treatment planning. Additionally, a well-defined initial assessment enables the comparison of cancer treatment results among institutions or different treatment methods. The International Federation of Gynecology and Obstetrics (FIGO) provides a global staging system for gynecologic cancers (1) . Most clinicians use this staging system in the treatment of uterine cervical cancer. The system describes the rules for stage classification in detail, and the permitted diagnostic procedures are clearly stated. However, some of the procedures included, such as intravenous urography, and skeletal X-rays, could be considered outdated. Although tumor diameter and pelvic nodal status are not accounted for in the FIGO staging system, they are estimated to be the important prognostic factors for cervical cancer (2) . In several studies, tumor diameter as assessed by MRI was a significant prognostic indicator for patients with cervical cancer (3 -5) . Evaluation of pelvic or para-aortic lymph node status with optional imaging studies, such as CT, MRI, and lymphangiograpy, may also be useful for predicting prognosis (6) .
Several studies describe the patterns of pretreatment work-up of cervical cancer in the USA (7 -9); however, there are few studies from Japan. The objective of this study was to review the patterns of pretreatment diagnostic assessment of cervical cancer in Japan.
MATERIALS AND METHODS
Between July 2002 and June 2004, the Japanese Patterns of Care Study group (JPCS) conducted a national survey of patients with cervical cancer treated with radiotherapy. Sixty-eight out of 640 institutions were selected for the survey with a stratified 2-staged cluster sampling method (10) . Prior to random sampling, all institutions were classified into one of four groups. The criteria for stratification have been detailed elsewhere (10) . In brief, the JPCS stratified Japanese institutions as follows: A1, academic institutions treating 430 patients annually; A2, ,430 patients; B1, non-academic institutions treating 130 patients annually; B2, ,130 patients. Academic institutions included cancer center hospitals and university hospitals. Non-academic institutions consisted of other facilities, such as national, prefectural, municipal, and private hospitals.
The JPCS surveyors performed on-site chart reviews at each participating facility using an originally developed format for cervical cancer. Data collection included patient characteristics (e.g. patient history, age, performance status, laboratory data, pathology, and stage), details of pretreatment work-up, therapeutic information (e.g. radiotherapy, chemotherapy, and surgery), and treatment outcome. Patient eligibility criteria of the survey were as follows: (i) carcinoma, (ii) treatment between January 1999 and December 2001, (iii) no distant metastases, (iv) no prior or concurrent malignancy, (v) no gross para-aortic lymph node metastases, and (vi) no previous pelvic radiotherapy. The JPCS collected clinical data on 631 patients with uterine cervical cancer who were treated with radiotherapy from 68 institutions. In this study, 324 patients treated by radiotherapy without planned surgery (definitive radiotherapy) were analysed. These included 115 patients from A1 institutions, 70 patients from A2 institutions, 104 patients from B1 institutions, and 35 patients from B2 institutions.
Statistical significance was tested using the chi-square test. Cases with 'unknown' and 'missing' values were combined in the tables because their meanings were the same in most cases: no valid data were found in the given resources (11). Table 1 describes the patient characteristics in the JPCS 1999 -2001 survey of cervical cancer patients treated with definitive radiotherapy. Table 2 shows the performance rates of the diagnostic procedures. Of the diagnostic procedures prescribed by FIGO, three quarters of the patients underwent a chest X-ray. Other examinations, such as intravenous urography, cystoscopy, and proctoscopy, were performed in approximately 30 -50% of the patients. Table 3 shows the performance of the examinations according to stage. A substantial number of early stage (I, II) patients underwent these diagnostic tests prescribed by the FIGO system. Majority of the patients underwent both pelvic and abdominal CT. Pelvic MRI was also frequently performed. CT and MRI were performed mostly irrespective of stage. Lymphangiography (LAG) and surgical staging were rarely performed. Only one patient underwent PET examination in the survey period.
RESULTS
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This study demonstrated the patterns of pretreatment diagnostic assessment for cervical cancer patients who underwent definitive radiation therapy between 1999 and 2001 in Japan. Several of the cases reviewed in this survey had unknown or missing data; and this was a theoretical weaknesses of our audit. Inclusion of cases with incomplete information in the ratio calculations, however, reduced the potential for overestimation of performance rates of the tests. FIGO permitted procedures were performed more frequently than expected in the patients surveyed. The use of FIGO permitted examinations (e.g. intravenous urography, cystoscopy, and proctoscopy) is gradually decreasing in the USA (7 -9) . In a 2000 -02 US study on the pretreatment evaluation of patients with stage IIB or less disease, the rates for performing intravenous urography, cystoscopy, and proctoscopy were 1, 16, and 17%, respectively (9) . In contrast, the present study demonstrated that these exams were performed frequently even for early stage cases in Japan. Schmitz et al. (12) proposed that since the likelihood of upstaging using these examinations was very low in clinical stage IB patients, these exams could be omitted in those with stage IB disease. Now, the National Comprehensive Cancer Network (NCCN) guideline states that cystoscopy and proctoscopy are optional exams for the pretreatment assessment of cervical cancer patients with a disease stage of IB2 or higher (http://www.nccn.org/professionals/physician_gls/PDF/cervical.pdf).
This study demonstrated that CT and MRI were routinely utilized during the surveyed period in Japan. Tumor size and pelvic nodal status are considered to be extremely important prognostic factors for cervical cancer (2) . Several studies showed the accuracy of MRI for measuring tumor diameter for uterine cervical cancer (13, 14) . In the 1990s, several researchers reported that tumor diameter, as assessed by MRI, significantly affected the outcome of cervical cancer patients treated with definitive radiotherapy (3 -5) . The radiological evaluation of lymph node metastases is also valuable in cervical cancer patients, with both CT and MRI having high predictive values (6) . MR imaging had an accuracy of 93%, with 62.2% sensitivity and 97.9% specificity when a minimum axial diameter of 1.0 cm was adopted as a size criterion for detection of pelvic nodal metastases (15) . The results of our study reflect the penetration of these findings into the clinical practice in Japan. Unfortunately, we were unable to precisely measure the performance rates of the assessments of tumor diameter and lymph node status due to a flaw in the survey format. Namely, we were unable to distinguish whether the assessments were performed by the treating physicians or were performed anew by the visiting surveyors at the time of the analysis. Despite this limitation, we were able to roughly approximate the tumor diameter and the lymph node status in each stage. In the next JPCS presently being conducted, the format has been revised to clarify the aforementioned points. Our data will aid in comparing outcome between Japan and other countries. Abdominal CT has diagnostic value in detecting extrapelvic metastases (i.e. liver and para-aortic node) and the presence of hydronephrosis or a non-functioning kidney.
Despite the potential usefulness of CT and MRI, these crosssectional imaging studies are listed as optional examinations in the FIGO system (1). FIGO also acknowledges the usefulness of these exams. However, FIGO does not accept them for staging purposes, primarily because these instruments are not generally available in developing countries. The FIGO system clearly states that findings from these exams should not be the basis for staging (1) . Improper application of these exams could lead to staging migration (2) . However, we believe that these cross-sectional imaging studies should be applied universally not to determine FIGO stage but to assess important prognostic factors, namely tumor diameter and nodal status. Several randomized clinical trials (RCTs) performed in the USA demonstrated the therapeutic value of concurrent chemoradiotherapy (http://www.cancer.gov/newscenter/cervicalcancer ). Most of these trials required extensive evaluation of para-aortic lymph nodes by surgical exploration or LAG. This limits the translatability of the recommendations from these trials to the Japanese clinical practice. LAG and surgical staging were rarely performed for patients in our survey. Although Eifel reported that lymph nodal status was assessed by LAG in 13.6%, and surgical evaluation in 12.2% in the US PCS (1996 -99), other studies revealed that, the performance of LAG has been decreasing recently (7 -9) . A similar problem exists in the evaluation of tumor diameter. In the US RCTs, tumor diameter was determined by physical examination. However, tumor size assessment by physical examination is highly subjective. Thus an objective method such as CT or MRI is preferable particularly when patients are being stratified in a clinical trial. This would facilitate the translation of evidence to clinical practice.
PET was rarely performed during the study period in Japan despite being shown to be useful in the late 1990s (16) . Its application is expected to increase in the future, because the Japanese health insurance plan has covered it since 2004.
In summary, the JPCS describes the general patterns of pretreatment diagnostic assessment in cervical cancer patients treated with definitive radiotherapy during 1999 -2001 in Japan. Patterns of pretreatment work-up should be continuously monitored in order to avoid staging migration, to properly treat individual patients, and to fairly compare treatment methods. 
